The BACTEC Microbacteria Growth Indicator Tube (MGIT) 960 system was evaluated to determine how it compares with the BACTEC 460 radiometric system and solid media for recovery of Mycobacterium bovis from tissue samples. A total of 506 bovine lymph node samples were collected from abattoirs in the United States and Mexico between November 2003 and September 2004. Processed samples were inoculated into an MGIT 960 tube, BACTEC 460 vial, and Middlebrook 7H10 and Middlebrook 7H11 solid media. Ziehl-Neelsen slides were prepared to check for contaminants and confirm the presence of acidfast positive bacilli. Samples containing acid-fast bacilli were confirmed as members of the Mycobacterium tuberculosis complex by a nucleic acid assay. Niacin and nitrate biochemical tests were used to distinguish M. bovis from M. tuberculosis isolates. Statistical analyses were performed to compare recovery rate, mean time to detection, contamination rates, as well as pair-wise comparisons in each category. The results showed that the MGIT 960 system had a higher recovery rate of M. bovis (122/129) than did the BACTEC 460 (102/129) and solid media system (96/129). The average time to detection was 15.8 days for the MGIT 960 system, 28.2 days for the BACTEC 460 system, and 43.4 days for solid media. Contamination rates were 6.9% for the MGIT 960 system, 3.4% for the BACTEC 460 system, and 21.7% for solid media. These results indicate the MGIT 960 system can be used as an alternative to the BACTEC 460 system for recovering M. bovis from tissue samples.
Introduction
Bovine tuberculosis (TB) is a chronic disease that primarily affects cattle. Clinical signs of this disease include enlarged lymph nodes, weakness, anorexia, dyspnea, low-grade fever, and emaciation. These symptoms can take weeks to months to develop, and many animals infected with the tubercle bacilli remain asymptomatic. The disease can affect a variety of other animals such as coyotes, raccoons, elk, and deer. These wild animals may spread the disease to cattle; thus, efforts to eradicate TB in all species need to be addressed. 14, 15 Mycobacterium bovis is an acid-fast bacillus that is a member of the Mycobacterium tuberculosis complex. It is transmitted primarily through inhalation and can form granulomas in secondary lymphoid organs. It is relatively difficult to culture because of its very slow replication rate and fastidiousness. In addition, a long incubation period is required on solid culture media, making rapid diagnosis difficult. 2, 15 Culture is the primary method used to detect and confirm M. bovis infection in the laboratory. Isolation of M. bovis from tissue lesions of animals suspected of having TB is routinely performed with the BACTEC 460 system a and solid media (Middlebrook 7H10 and Middlebrook 7H11). A combination of liquid and solid media is considered the ''gold standard'' for culturing mycobacteria in the Mycobacteria and Brucella Section of the National Veterinary Services Laboratories (NVSL). A disadvantage of the BAC-TEC 460 culture method is that it is labor intensive and poses a risk of exposure to radiation. The BACTEC Mycobacteria Growth Indicator Tube (MGIT) system b is a recently developed, fully automated, continuous-monitoring, nonradiometric instrument designed for rapid growth of acid-fast bacilli from clinical specimens that overcomes these disadvantages. 1 Studies were recently performed comparing the MGIT 960 system with the BACTEC 460 TB system as well as different types of solid media for detecting mycobacteria, including M. tuberculosis. 3, 5, 6, 10, 13 The detection rates for the MGIT 960 system were comparable with the BACTEC 460 system in these studies. Mean time to detection and contamination rates of the MGIT 960 system were similar to those of the BACTEC 460 system. The solid media used in the comparison studies included Middlebrook 7H10, Middlebrook 7H11, and Lö wenstein-Jensen (L-J) medium. 3, 5, 6, 10, 13 The detection rates of the solid media used in these studies were lower than the detection rates of both liquid media systems. The mean time to detection was higher than both liquid media systems, but contamination rates were similar to those of the liquid media systems. 3, 5, 6, 10, 13 The similarity between the results for the MGIT 960 system and those of the BACTEC 460 system led to the conclusion that the MGIT 960 system was comparable with the BACTEC 460 system when recovering M. tuberculosis. 3, 5, 6, 10, 13 The success of these comparison studies for recovering M. tuberculosis in human samples led to the interest in determining if the MGIT 960 system could be as successful for recovery of M. bovis from bovine tissue samples.
The purpose of this study was to compare the recovery rate of M. bovis by using the BACTEC MGIT 960 system, b BACTEC 460 system, a and Middlebrook 7H10 c and Middlebrook 7H11 d solid media. The goal of the study was to determine if the MGIT 960 system is a suitable alternative to the BACTEC 460 radiometric system for diagnosis of M. bovis infection.
Materials and methods
Samples. A total of 506 bovine lymph node samples were included in the study. Of these samples, 468 were from Mexican abattoirs and 38 were from plants in the United States. Samples from plants in the United States were submitted by inspectors because of visible gross lesions. Samples submitted from Mexico were obtained from depopulated herds determined to be positive by TB skin testing.
Processing. All samples were digested and decontaminated by a sodium hypochlorite-sodium hydroxide method (the reference method was slightly modified by substitution with the solid media mentioned below). 9 The representative tissue samples were decontaminated by soaking in 100 ml of 5.25% sodium hypochlorite solution e diluted 1 : 100 for 10-30 min. They were then placed in mason pint-size blender jars containing nutrient broth with 0.4% phenol red. f The tissues were liquefied with a standard blender g and then treated with 5 ml of 0.5 N sodium hydroxide for 7-10 min. The reaction was terminated by the addition of 6 N hydrochloric acid, which lowered the pH of the tissue solutions to an acidic range. The tissue suspensions were brought back to neutral pH by the addition of 1 N sodium hydroxide. The tissue suspensions were then centrifuged in a refrigerated centrifuge h at 6,000 3 g for 20 min.
Isolation. Half of the supernatant was discarded and the pellet was resuspended and swabbed onto the appropriate solid media tubes. 9 Solid media used in this study were 1 tube each of Middlebrook 7H10 and Middlebrook 7H11 both containing sodium pyruvate, Mycobactosel L-J Medium Slant, i and BBL Mycobactosel Agar j media. Each tissue suspension (0.5 ml) was also inoculated into BACTEC 460 liquid culture vials and MGIT 960 liquid culture tubes. 1, 12 This procedure was performed for all samples throughout the project.
BACTEC 460 system. a Each BACTEC 460 20-ml culture vial was used as supplied by the manufacturer and contained 4 ml of Middlebrook 7H9 broth base, casein hydrolysate, bovine serum albumin, catalase, and 14 C labeled palmitic acid. Before inoculation, the BACTEC 460 vials were supplemented with 0.2 ml of PANTA according to the manufacturer's procedure. The BACTEC PANTA Plus Kit k contained a lyophilized antimicrobial mixture and reconstituting fluid. The antimicrobial mixture consisted of amphotericin B, azlocillin, nalidixic acid, polymyxin B, and trimethoprim. The fluid used to reconstitute the lyophilized PANTA mixture was an aqueous solution of polyxylene stearate, which augmented the growth of mycobacteria. 12 Each supplemented BACTEC 460 vial contained the following concentration of antibiotics: 4.9 mg/ml amphotericin B, 4.9 mg/ml azlocillin, 19.6 mg/ml nalidixic acid, 48.8 U/ml polymyxin B, and 4.9 mg/ml trimethoprim. A previous study in the Mycobacteria and Brucella Section determined that the addition of erythromycin to the PANTA mixture reduced growth of nonmycobacterial contamination in the BACTEC 460 vials (Janet Marquardt, unpublished data). For this reason, 2 ml of 800 mg/ml erythromycin stock solution was added to the BACTEC reconstituting fluid to supplement the PANTA antibiotic mixture before it was added to the BACTEC 460 vials.
The BACTEC 460 vials were incubated at 37 6 2uC and monitored with the BACTEC 460 TB instrument. The samples in the BACTEC 12B media were monitored twice a week for the first 4 wk and once a week for the remaining 2 wk for a total incubation period of 6 wk. The instrument detected the amount of 14 C in each vial, which was quantified on a scale of 0-999 referred to as the Growth Index (GI). A GI reading of 300 or higher indicated a positive vial. BACTEC 460 vials were considered positive on the day the vial first reached a GI reading of 300 or higher. When a vial became positive, a smear was stained to detect acid-fast bacilli. 7 Smears were prepared by aspirating the vials to obtain a representative sample. Smears were made from vials that were negative according to the instrument reading at the end of 6 wk, and the vials were then discarded if contents were negative for acid-fast bacteria. Contaminated BACTEC 460 vials were those that signaled positive and bacterial or fungal growth was observed, but no acid-fast bacilli were present on smears that were complete. BACTEC MGIT 960 system. b The MGIT 960 system included MGIT 960 growth indicator tubes, BACTEC MGIT 960 instrument, and MGIT 960 supplement kit. Each BACTEC MGIT 960 culture tube contained 7 ml of modified Middlebrook 7H9 broth base with casein peptone and a fluorescent compound embedded in silicone at the bottom of the tube. The supplement kit contained BBL MGIT PANTA Antibiotic Mixture, l which is the same lyophilized antibiotic mixture as the PANTA antibiotic mixture used for the BACTEC 460 vials but with a reduced concentration of antibiotics per lyophilized PANTA vial. The supplement kit also included BACTEC MGIT Growth Supplement m containing bovine serum albumin with glucose, catalase, oleic acid, and polyoxyethylene stearate used to reconstitute the lyophilized PANTA antimicrobial mixture. The MGIT 960 liquid culture tubes were supplemented with 0.8 ml of the reconstituted PANTA, according to the manufacturer's procedure, to reduce growth of contaminating bacteria and supplement the mycobacteria. 1 Each supplemented MGIT 960 tube contained the following concentration of antibiotics: 4.1 mg/ml amphotericin B, 4.1 mg/ml azlocillin, 16.4 mg/ml nalidixic acid, 41.0 U/ml polymyxin B, and 4.1 mg/ml trimethoprim. Erythromycin was not added to the PANTA antimicrobial mixture for the MGIT 960 tubes. b This was done to establish the performance of the MGIT 960 system according to the manufacturer's procedure.
The MGIT 960 tubes were incubated at 37 6 2uC in the BACTEC MGIT 960 instrument. Oxygen dissolved in the media quenched the fluorescence in the bottom of the tubes until growth of bacteria used up the oxygen and fluorescence was emitted. The instrument automatically monitored the fluorescence within each indicator tube every hour to determine the status of the culture. MGIT 960 tubes were considered positive on the day the instrument signaled positive. This positive signal occurred when enough bacteria had grown in the indicator tube to allow for fluorescence. The positive tube was aspirated and a smear was made to detect acid-fast bacilli by the Ziehl-Neelsen method. 7 If the tube did not signal positive by the end of the sixth week (42 days) of incubation, the tube was discarded if it was determined to be acid-fast negative. 1 Contaminated MGIT 960 tubes were those that signaled positive but bacterial or fungal growth was observed, and no acid-fast bacilli were present after smears were complete at the end of 6 wk.
Solid media. Each sample in the study was inoculated onto Middlebrook 7H10, Middlebrook 7H11, Mycobactosel L-J Medium Slant, i and BBL Mycobactosel Agar j media. Middlebrook 7H10 and Middlebrook 7H11 were the only solid media evaluated in this study because M. bovis was not isolated from either Mycobactosel L-J Medium Slant or BBL Mycobactosel Agar media. Middlebrook 7H10 medium contained Middlebrook 7H10, sodium pyruvate, and Oleic acid-albumin-dextrose-catalase (OADC) enrichment. Middlebrook 7H11 medium contained sodium pyruvate, glucose, sterile calf serum, OADC enrichment, sheep blood, malachite green, and Middlebrook 7H11 without glycerin. The solid media tubes were incubated at 37 6 2uC in a 10% CO 2 incubator and examined once each week until colonies were observed or until an incubation period of 8 wk was complete, at which time tubes with no growth were discarded. Solid media tubes were considered positive on the day when colonies were initially observed. Solid media tubes were considered contaminated if pure colonies of mycobacteria were unable to be isolated from the tubes.
Organism identification. Organism identification was confirmed by a combination of acid-fast staining, nucleic acid probes, and biochemical tests. Smears were prepared from BACTEC 460 vials and MGIT 960 tubes that signaled positive as well as colonies observed on solid media. A smear was prepared by aspirating the BACTEC 460 vial or MGIT 960 tube with a syringe or pipette, then a sample was placed on a slide and heat fixed at 80uC for 2 hr. Smears were made on all BACTEC 460 vials and MGIT 960 tubes independent of positive or negative status and examined for presence of acid-fast bacteria by the Ziehl-Neelsen method with the following modifications: filter paper was not used when performing the Ziehl-Neelsen staining method, carbol fuchsin stain was incubated for 3 min, heat was applied with a Bunsen burner for the first 90 sec, and the acid alcohol was incubated for 2 min followed by a brilliant green counterstain incubated for 3 min. 7 If suspect organisms were observed, nucleic acid probes and biochemical tests were performed to confirm their identity. Solid media tubes that were negative for mycobacteria colonies after 8 wk were discarded without further analysis.
Pure colonies of mycobacteria were confirmed by microscopic examination for acid-fast bacilli with no bacterial or fungal contamination present. Successful biochemical tests could not be performed on samples that contained nonmycobacterial contamination; therefore, identification of M. bovis was not possible.
Nucleic acid assay. AccuProbe n nucleic acid probes were used according to the manufacturer's instructions on each culture medium containing acid-fast bacilli to confirm that the organism was in the M. tuberculosis complex. The nucleic acid probe system consisted of a single-stranded DNA probe with a chemiluminescent label, which was complementary to the ribosomal RNA (rRNA) of the target organism. A lysing reagent along with sonication was used to release the rRNA from the organism. The released rRNA hybridized with the labeled DNA probe to form a stable DNA:RNA hybrid. A selection reagent was added to differentiate between the hybridized and nonhybridized probe. The labeled DNA:RNA hybrids were measured with a luminometer. n A positive result was indicated by a signal $30,000 relative light units. 7 Biochemical tests. Isolates that were identified as members of the M. tuberculosis complex by the probe were inoculated onto 2 fresh Middlebrook 7H10 tubes for biochemical testing. Mycobactosel L-J Medium Slants i are commonly used for niacin and nitrate biochemical tests, but it has been shown that M. bovis is unable to use glycerol in the medium; therefore, the niacin and nitrate methods were modified by replacing Mycobactosel L-J Medium with Middlebrook 7H10. 8 The niacin accumulation biochemical test was used to distinguish between M. bovis and M. tuberculosis within the M. tuberculosis complex. Mycobacterium bovis is negative for niacin accumulation, whereas M. tuberculosis is positive. One Middlebrook 7H10 tube was incubated 2-3 wk, then the media surface was stabbed several times and sterile water or saline was added for niacin extraction. After 30 min-2 hr, the extract was removed and a niacin strip was inserted and incubated at room temperature for 15-20 min. Test results were then observed by placing the liquid against a white background. The results were considered positive if the liquid appeared yellow and negative if the liquid remained colorless. 7 Nitrate reduction was also used to confirm the identification of the organism. Mycobacterium bovis is unable to reduce nitrates, whereas M. tuberculosis reduces nitrates. The second Middlebrook 7H10 tube was incubated 2-3 weeks and colonies were inoculated into the nitrate substrate broth. This was incubated, and a solution of concentrated hydrochloric acid and sterile water was added along with 50 ml of 3% sulfanilamide and 50 ml of 1% b-N-(1-naphthyl)ethylenediamine dihydrochloride. When the substrate broth turned from a pink to red, the organism was considered positive for nitrate reduction. Negative results were indicated by no color change in the substrate broth. 7 Statistical methods. Statistical analyses were performed comparing recovery rate, mean time to detection, contamination rate, and pair-wise comparisons of the MGIT 960 system to the BACTEC 460 system and solid media tubes. Cochran's Q-test was used to generate a chisquare statistic for analyzing recovery rates of each media type. Mean time to detection was compared by using an analysis of variance to analyze the data for each culture system. The least significant difference method was also used to do a pair-wise comparison of the mean time to detection, contamination rate, and recovery rate for the response of each system. A significant difference was determined at P , 0.01. 11
Results
A comparison of M. bovis recovery in each media system is shown in Table 1 . A total of 129 M. bovis isolates were recovered from the 506 bovine lymph node samples in this study. A majority of the isolates (n 5 83) were recovered in all 3 media systems. Only 13 isolates, recovered in both the MGIT 960 and BACTEC 460 systems, were not recovered on solid media. Ten isolates were recovered with the MGIT 960 or solid media but were negative in the BACTEC 460 system. Sixteen isolates were recovered in the MGIT 960 system but were not detected by the other 2 systems. There were 2 instances where the MGIT 960 did not detect isolates that were recovered with the other 2 systems. Four isolates were recovered with the BACTEC 460 system but were undetected by the other 2 systems. One isolate was recovered on solid media but was not detected by either of the liquid culture systems.
The individual recovery rate of M. bovis isolates by each system is shown in Table 2 . The MGIT 960 system had the best rate of recovery at 94.6%. The BACTEC 460 system recovered 79.1%, whereas Middlebrook 7H10 and Middlebrook 7H11 solid media recovered 74.4%.
Pair-wise comparisons were used to demonstrate the differences in recovery rates among systems, as displayed in Table 3 . When comparing the MGIT 960 system with the BACTEC 460 system, there was a statistically significant difference of 15.5% (P , 0.01) in the recovery rates. When the MGIT 960 system was compared with the Middlebrook 7H10 and Middlebrook 7H11 solid media, the pair-wise difference between the 2 was 20.2%, which was also a statistically significant difference (P , 0.01). There was no significant difference between the solid media and the BACTEC 460 system, with only 4.7% difference in recovery rates.
The mean time to detection is of major interest in this study because of the purported rapid recovery rate of the MGIT 960 system compared with BACTEC 460 and solid media. The mean time to detection for each system is displayed in Table 4 . The MGIT 960 system had a significantly lower mean time to detection than the other 2 systems. Recovery of the organism required only 15.8 days (SE 0.8).
Recovery with the BACTEC 460 system required 28.2 days (SE 1.0) to detect the bacteria, whereas the Middlebrook 7H10 and Middlebrook 7H11 solid media required an average of 43.4 days (SE 1.0) for colonies to appear on the media. Table 5 shows a pair-wise comparison of the times to recovery among the media systems. There was a statistically significant difference between the times to recover among all the systems. The MGIT 960 system detected M. bovis an average of 12.4 days faster than the BACTEC 460 system and 27.6 days faster than the solid media. The BACTEC 460 system detected M. bovis an average of 15.2 days faster than the solid media.
The contamination rate of each media system is displayed in Table 6 . The contamination rate of the MGIT 960 system was 6.9%, which was not a statistically significant compared with the BACTEC 460 system (3.4%). Solid media had a statistically significant contamination rate of 21.7%. Table 7 shows pair-wise comparisons of contamination rates among the media systems. The MGIT 960 system was comparable with the BACTEC 460 system. Both liquid media systems had significantly lower contamination rates when compared with the solid media. Table 8 shows the contamination status for the individual samples. There were 2 samples that were contaminated when using all 3 media systems. There were no instances where contamination occurred only in the liquid media systems but not the solid media. There were 19 samples with contamination only in the MGIT 960 system. Fourteen samples were contaminated when using both the MGIT 960 system and solid media. Only 4 samples were contaminated on both solid media and BACTEC 460 system but not in the MGIT 960 system. Eleven samples were contaminated only in the BACTEC 460 system, whereas 90 samples were contaminated only on the solid media. There were 366 samples that were not contaminated in any of the 3 culture systems. There were 4 instances where M. bovis was recovered with the MGIT 960 system, whereas the solid media were contaminated and the BACTEC 460 system had no growth. There was 1 instance where M. bovis was recovered from the BACTEC 460 system, whereas the MGIT 960 system was contaminated and the solid media had no growth. There were no M. bovis isolates recovered from the solid media only. Both bacteria and fungi caused contamination, but these organisms were not identified.
Individual test results for each media system are displayed in Table 9 . The total bacterial growth, acidfast results, nucleic acid probe results, and total number of M. bovis isolates recovered by each media system are displayed in this table. The MGIT 960 system signaled positive for 185 samples, but only 150 of those were positive for acid-fast bacilli. Nucleic acid probes confirmed that 126 belonged to the M. tuberculosis complex and 122 were identified as M. bovis through biochemical testing. There were no instances when acid-fast bacteria were recovered from signal-negative MGIT 960 tubes.
The BACTEC 460 machine signaled positive for 136 samples inoculated in the BACTEC 460 vials. Microscopic examination determined 120 of those contained acid-fast positive bacteria, but only 102 were found to be positive for M. tuberculosis complex by nucleic acid probe analysis. All 102 were positively identified as M. bovis through biochemical testing. One sample was positive for acid-fast bacteria, but final identification could not be determined. There Table 4 . Mean time to detection of M. bovis for each media system and the standard error of each mean.
Media system
Days to detection MGIT 960 15.8 6 0.8* BACTEC 460
28.2 6 1.0* Solid media 43.4 6 1.0* * Statistical significant difference (P , 0.01) between media systems of mean days to detection. were no instances when acid-fast bacteria were recovered from signal-negative BACTEC 460 vials. The solid media method had 219 samples displaying growth, which was more than the culture methods. No acid-fast bacteria were observed by microscopic examination on 110 of the samples, whereas 109 samples were found to be positive for acid-fast bacteria. Ninety-six samples were confirmed positive for M. bovis by nucleic acid probes and biochemical testing. Two samples were positive for acid-fast bacteria, but these isolates could not be identified.
Discussion
The current gold standard used for isolation of M. bovis in the Mycobacteria and Brucella Section of the NVSL is the BACTEC 460 liquid culture system in combination with solid media. 9 This media combination has been an effective method of isolating mycobacteria in the Diagnostic Bacteriology Laboratory of the NVSL for many years. Results of this study indicate the recovery rates with either commercial liquid culture system were better than that of the solid media alone. A total of 122 M. bovis isolates were recovered with the MGIT 960 system, whereas only 102 isolates were recovered with the BACTEC 460 system.
Both the MGIT 960 and BACTEC 460 systems are liquid media systems, which may be the reason why more isolates were recovered than with the solid media. Bacteria are able to grow and spread more easily through liquid media than through solid media. Solid media may have low recovery rates because the bacteria are able to use the nutrients only in the vicinity of the colony. The difference in nutrients contained in the solid media tubes and both liquid culture media could also be a factor affecting the recovery rates among culture systems because one mixture of nutrients may be more conducive to recovering M. bovis. It is also possible that the recovery of M. bovis was reduced in the solid media system because a smaller amount of the sample was inoculated on the solid media versus the liquid media. A swabbing method was used for inoculating solid media according to the standard processing method used in the Mycobacteria and Brucella Section. 9 It is difficult to analyze the significance that swabbing may have in reducing the recovery rate of M. bovis on solid media. The purpose of this study was not to quantitate the exact amounts of bacteria recovered from each solid media tube. More M. bovis isolates may have been recovered if 0.5 ml of each sample were inoculated onto the surface, but contamination rates may have increased as well.
The high contamination rate seen with solid media may be because of the lack of inclusion of antibiotics. An antibiotic cocktail was added to both types of liquid media, but no antibiotics were added to the solid media. The PANTA antimicrobial mixture added to the BACTEC 460 vials contained a slightly higher concentration of antibiotics than did the PANTA antimicrobial mixture added to the MGIT 960 tubes. This may explain why the manufacturer recommended adding a larger amount of PANTA to the MGIT 960 tubes. The contamination rate of the MGIT 960 system may have been higher than the BACTEC 460 system because of the somewhat reduced concentration of antibiotics supplementing the media.
Erythromycin antibiotic and CO 2 were added to the BACTEC 460 vials but were not added to the MGIT 960 tubes, which may also account for the slightly higher contamination rate for the MGIT 960 system. 1, 4 Adding erythromycin to the PANTA antimicrobial mixture for the MGIT 960 tubes may reduce the contamination rate to resemble that of the The results of this study indicate that biosafety level III diagnostic laboratories could use this new liquid media system for recovering M. bovis. Because of the decreased time required for recovering the organism, infected animals can be identified quickly, and tracebacks can be conducted to identify potentially exposed animals. Research laboratories can also use this system for recovering the organism more rapidly from challenged animals.
The MGIT 960 instrument requires less laboratory space and has the advantage of being connected to a printer for data management. The MGIT 960 system is a nonradiometric method, whereas the BACTEC 460 system relies on radioactive material (subsequent issues of radioactive waste monitoring and disposal). Reduction in technician time is the most important advantage of this system because it is completely automated; the BACTEC 460 system is only semiautomated and thus more labor intensive. This can be costly for high-volume laboratories that have hundreds of BACTEC 460 vials to monitor. Other benefits of this procedure are increased sensitivity of the liquid culture media, decreased time required for growth, and decreased time required for reporting out M. bovis-positive cases. 7 There are some disadvantages with the MGIT 960 method. Both liquid media systems can give falsepositive results if contaminating bacteria are present, but the MGIT 960 system seems to have a slightly higher incidence of false-positive results that may be attributed to the richness of the media, reduced concentration of supplemental antibiotics, or lack of erythromycin. Mixed mycobacteria cultures can also be a problem because fast-growing mycobacteria are detected earlier than slow growers. If mixed mycobacteria cultures had been present, it would have been necessary to subculture the positive tubes onto solid media to separate mixed mycobacteria cultures. At this time the cost of the MGIT 960 system is slightly higher.
This study has evaluated the ability of the MGIT 960 system to recover M. bovis isolates from tissue samples. It has been determined to be a successful method with a low rate of contamination. The rapid and automated characteristics of the system make it a useful culture system for laboratory diagnosis of bovine TB infection. This study has demonstrated that the MGIT 960 system is a suitable replacement for the BACTEC 460 liquid radiometric system. The success of this culture system indicates the method may be useful for diagnosis of other types of mycobacterial infections such as M. tuberculosis. 3, 5, 6, 10, 13 It is also possible Mycobacterium avium complex may be recovered by using this system. The medium contains appropriate nutrients and does not inhibit growth of other species of mycobacteria because the antimicrobial mixture added to each tube is primarily targeted toward nonmycobacterial contamination. Tissue samples are the main type of samples submitted for M. bovis culture. As successful as this system has been for tissue samples, it is likely that other types of samples would also be successful. These samples may include tracheal washes, feces, nasal swabs, and elephant trunk washes, but these types of samples are primarily submitted for diagnosing mycobacterial infections other than M. bovis. More studies would be required to evaluate the efficacy of the MGIT 960 system for these types of samples and diagnoses of miscellaneous mycobacterial species. n. AccuProbe, Gen-Probe, San Diego, CA.
